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Amendments to the Claims: 

This listing of claims will replace all prior versions, and listings, of claims in the 

application: 
Listing of Claims: 

1 . (Currently Amended) An apparatus for treating a workpiece with a plasma, comprising: 
a v acuum chamber having a processing space; 

a gas supply port in fluid communication with said vacuu m chamber maid gas supply 
operabl e to s e l e ctiv e ly provid e for introducing a process gas into said processing space; 

a vacuum s ourc e coupl e d by a vacuum port in said chamber for evacuating for fluid 
communication with said vacuum chamb e r said processing space : 

a workpiece-holding portion positioned in [[the]] said processing space and configured 
for rec e iv i ng and supporting holding the workpiece; 

a plasma excitation source operable for exciting the process gas in said processing space 
to generate a plasma; 

[[a]] an electrically-insulated vacuum distribution baffle positioned between said vacuum 
port and said workpiece-holding portio n, said vacuum distribution baffl e b e ing form e d from an 
electrically insulating mat e rial ; and 

an olootrical feedthrough extending through said vacuum distribution baffle; and 
a powered electrode position e d b e tw ee n said vacuum distribution baffl e and said 
workpicco holding portion and between said vacuum distribution baffle and said vacuum port, 
said power e d e l e ctrod e electrically connected to said plasma excitation source by said e l e ctrical 
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fo e dthrough Rnd seid pnwornH P) 1 ft r,trnd o in e l e ctrical continuity with and said workpiece-holding 
portion and positioned between said vacuum distribution baffle and said workpiece holding 
portion, paid poworod ol o ctrod e b e ing electrically shi el ded from said vacuum ohamb e r by s aid 
vacuum distribution baffl e said vacuum distribution baffle positioned between said powered 
electrode and said vacuum port to electrically shield said powered electrode from said chamber , 

2. (Original) The apparatus of claim 1 , wherein said powered electrode is part of an assembly 
which includes said workpiece-holding portion. 

3. (Previously Presented) The apparatus of claim 1 , wherein said workpiece-holding portion 
includes first and second side rails that are adjustable in width to accommodate workpieces of 
different widths positioned therebetween. 

4. (Currently Amended) The apparatus of claim 1, wherein the chamber further comprises a lid 
and a lower chamber portion and a [[seal]] sealing member therebetween, said lid being 
connected to said lower chamber portion by a hinge having at least one obround bearing groove 
for accommodating substantially vertical compression of th e s e al said sealing member as vacuum 
pr e ssur e is applied said processing space is evacuated through said vacuum port. 

5. (Original) The apparatus of claim 1 further comprising a ground electrode positioned on an 
opposite side of said workpiece holding portion relative to said powered electrode. 
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6. (Currently Amended) The apparatus of claim 5, wherein said powered electrode and said 
ground electrode are approximately equidistant from said workpiece holding portion, said 
electrodes producing an electric field substantially perpendicular to [[said]] the workpiece when 
said workpiece is rec e iv e d held in said workpiece holding portion. 

7. (Currently Amended) The apparatus of claim 6, wherein said chamber includes a lid movable 
between open and closed positions for introducing and removing the workpi e c e to - and from 
accessing said workpiece holding portion, said lid further comprising said ground electrode. 

8. (Cancelled) 

9. (Currently Amended) The apparatus of claim 1, wherein said chamber includes a lid movable 
between open and closed positions for introducing and r e moving the workpiece to and from 
accessing said workpiece holding portion, and said lid furth e r - including said proce ss gas [[inlet]] 
supply port positioned in said lid for introducing process gas to said processing space. 

10. (Currently Amended) The apparatus of claim 9, wherein said lid includes an interior surface 
facing said workpiece holding portion of said processing space when said lid is in said closed 
position, and said process gas [[inlet]] supply port further comprises a gas distribution space 
within said lid and an array of apertures on said interior surface configured to uniformly 
distribute the process gas from said gas distribution space onto the workpiece. 

1 1 . (Currently Amended) An apparatus for treating a workpiece with plasma, comprising: 
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a chamber having a chamber base, an access member movable relative to said chamber 
base between an open position and a closed position, an int e rior workpiec e holding portion a 
processing space defined inside said chamber and configured to reeeive hold the workpiece, and 
a sealing member between said chamber base and said movable access member to seal said 
interior workpicco ho l ding portion processing space when said access member is in said closed 
position; 

a gas supply port in fluid communication with the vacuum said chambe r m aid gas supply 
opo m ble t o s e l e c tively p*e*4de a preeesfl gnr . into tho interior of s aid chamb e r for introducing a 
process gas into said processing space ; 

an electrode assembly positioned within said chamber and in e lectrical continuity 
electrically coupled with said workpiece holding portion; 

a plasma excitation source operably connected to said electrode assembly for exciting the 
process gas within said chamb e r processing space to generate a plasma; 

a - vacuum oource coupled by a vacuum port in said chamber for evacuating for - fluid 
nnmmunirntinn with said vacuum chamb e r said processing space; and 

a hinge coupling said chamber base to said access member, said hinge including at least 
one obround bearing groove for accommodating substantially vertical compression of [[the]] said 
sealing member as vacuum pressur e is appli e d said processing space is evacuated through said 
vacuum port. 

12. (Currently Amended) The apparatus of claim 1 1, wherein said sealing member is 
electrically conductive so that said access member and said chamber base are in electrical 
continuity when [[the]] said access member is in [[a]] said closed position. 
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13. (Original) The apparatus of claim 11, wherein said obround bearing includes an opening 
having a substantially oval cross-sectional profile, said opening receiving a hinge pin of said 
hinge coupling. 

14. (Currently Amended) An apparatus for processing a workpiece with a p roc e ss ga s plasma, 
comprising: 

a chamber having a processing space and a workpiece holding portion configured to 
receive hold the workpiece in said processing space ; 

a gas supply port in fluid communication with said vacuum chambe r, said gas supp ly 
o perable to selectively provid e for introducing a process gas into said processing space; 

a vacuum port in said chamber for evacuating said processing space; 

a powered electrode positioned on one side of said workpiece holding portion; 

a plasma excitation source operably connected to said powered electrode assembly for 
exciting the process gas within said processing space to generate a plasma; and 

a ground electrode positioned on an opposite side of said workpiece holding portion 
relative to said powered electrode, said powered electrode and said ground electrode being 
approximately equidistant from said workpiece holding portion, and said powered and ground 
electrodes together producing an electric field substantially perpendicular to said workpiece for 
exciting the process gas when [[said]] the workpiece is received in said workpiece holding 
portion. 

1 5. (Currently Amended) The apparatus of claim 14, wherein said chamber includes a lid 
movable between open and closed positions for introducing and removing th e workpi o c o to and 
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from accessing said workpiece holding portion of said processing space, said lid further 
comprising said ground electrode. 

16. (Currently Amended) The apparatus of claim 15, wherein said lid further includes a process 
gas [[inlet]] supp ly port for introducing the process gas to said processing space. 

17. (Currently Amended) The apparatus of claim 16, wherein said lid includes an interior 
surface facing said workpiece holding portion of said processing space when said lid is in said 
closed position, and said proc e ss gas [[inlet]] supp ly port further comprises a gas distribution 
space within said lid and an array of apertures on said interior surface configured to uniformly 
distribute the process gas from said gas distribution space [[onto]] across the workpiece. 

18. (Currently Amended) An apparatus for treating a workpiece with plasma, comprising: 

a chamber having a processing space with a workpiece holding portion configured to 
feeeive hold the workpiece; 

a gas supply in fluid communioation with the vacuum chamb e r, said gas supply op e rabl e 
to selectiv e ly provido a proc e ss gas into s aid processing space; 

a plasma excitation source operable for exciting [[the]] a process gas in the processing 

space to generate a plasma; 

a vacuum source coupled for fluid communication w i fe port for evacuating said 

processing space; 

an electrode assembly positioned within said processing space for directing an electric 
field relative to said workpiece holding portion of said processing space ; 

7 

PAGE 8(19 * RCVD AT 6/28/2004 3:26:59 PM [Eastern Daylight Time] * SVR:USPTO-EFXRF-1/1 * DNIS:8729306 * CSID:513 241 6234 * DURATION (mm-ss): 06-02 



JUN-28-2004 15:30 513 241 6234 513 241 6234 P. 09 

a lid coupled with said chamber and movable between open and closed positions for 
introducing and removing the workpieco to and from accessing said workpiece holding portion 

of Gaid processing space ; and 

a process gas inlet supply port in said lid and coupled in fluid communication with said 
processing space for introducing the process gas into s aid processing space when said lid is in 
said closed position. 

19. (Currently Amended) The apparatus of claim 18, wherein said lid includes an interior 
surface facing said workpiece holding portion of said processing spac e when said lid is in said 
closed position, and said proc e ss gas [[inlet]] supply port further comprises a gas distribution 
space within said lid and an array of apertures on said interior surface configured to uniformly 
distribute the process gas from said gas distribution space [[onto]] across the workpiece. 

20. (Withdrawn) A method for treating a workpiece with a plasma, comprising: 

positioning a workpiece on a workpiece-holding portion within a processing space of a 
vacuum chamber, said vacuum chamber having an interior surface facing said workpiece holding 
portion, wherein said interior surface including an array of apertures configured to uniformly 
distribute said process gas about said surface of said workpiece; 

evacuating the processing space; 

initiating a flow of a process gas through said array of apertures into the processing 
space, wherein said flow lines of process gas are symmetrical over the surface of the workpiece; 
and 
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applying plasma excitation power to create a plasma from the process gas in the 
processing space. 

2 1 . (Withdrawn) A method for treating a workpiece with a plasma, comprising: 

positioning a workpiece on a workpiece-holding portion within a processing space of a 

vacuum chamber; 

initiating a flow of a process gas into said processing space 

evacuating the processing space through a vacuum port in fluid communication with said 
vacuum chamber, said chamber further including a vacuum distribution baffle positioned 
between said vacuum port and said workpiece-holding portion, wherein said baffle provides 
symmetrical lines of flow of said process gas over said surface of said workpiece; and 

applying plasma excitation power to create a plasma from the process gas in the 
processing space. 

22. (Withdrawn) The method of claim 21, wherein said vacuum distribution baffle comprises an 
electrically-insulating material and said baffle is operable to confine said plasma to a portion of 
said processing space adjacent said workpiece holding portion. 

23. (Withdrawn) A method of operating a plasma treatment system comprising: 

transferring a workpiece to be processed into a processing chamber; 
decreasing pressure within the processing chamber; 
initiating a flow of process gases into the processing chamber; 
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applying an RF power of a relatively-low power level to electrodes within the processing 
chamber to create a gas plasma, thereby initiating a plasma treatment cycle; 

matching an impedance of an RF system including the electrodes at the relatively-low 
power level to a desired impedance; 

< 

increasing RF power to the electrodes from the relatively-low power level to a relatively- 
high power level; 

continuously matching the impedance of the RF system to the desired impedance while 
increasing the RF power to the electrodes; 

■\ 

maintaining the RF power at the relatively-high power level ; 

continuously matching the impedance while maintaining the RF power to the electrodes 
at or near the relatively-high power level; 

detecting an end of the plasma treatment cycle; and 

terminating the flow of process gases to the processing chamber and the application of 
RF power to the electrodes after detecting the end of the plasma treatment cycle. 

24. (Withdrawn) The method of operating a plasma treatment system of claim 23 further 
comprising decreasing RF power to the electrodes in response to detecting an end of the plasma 
treatment cycle. 

25. (Withdrawn) The method of operating a plasma treatment system of claim 23 further 
comprising increasing RF power to the electrodes at a maximum rate permitting a continuous 
matching of the impedance of the RF system to the desired impedance. 
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26. (Withdrawn) The method of operating a plasma treatment system of claim 25 further 
comprising decreasing RF power to the electrodes at a rate substantially equal to the maximum 
rate. 

27. (Withdrawn) The method of operating a plasma treatment system of claim 23 further 
comprising increasing RF power to the electrodes over a shortest period of time while permitting 
a matching of the impedance of the RF system to the desired electrodes. 

28. (Withdrawn) The method of operating a plasma treatment system of claim 27 further 
comprising decreasing RF power to the electrodes over substantially the shortest period of time. 

29. (Withdrawn) The method of operating a plasma treatment system of claim 23 further 
comprising increasing the pressure within the processing chamber after detecting the end of the 
plasma treatment cycle. 

30. (Withdrawn) A method of operating a plasma treatment system comprising: 

transferring a workpiece to be processed into a processing chamber; 
evacuating the processing chamber to an upper pressure limit; 
initiating a flow of process gases into the processing chamber; 

applying RF power to electrodes within the processing chamber to create a gas plasma, 

thereby initiating a plasma treatment cycle; 

matching an impedance of an RF system including the electrodes to a desired 

impedance; 
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continuing to evacuate the processing chamber during the plasma treatment cycle to a 
pressure greater than or equal to a lower pressure limit while continuously matching the 
impedance of the RF system to the desired impedance; 

detecting an end of the plasma treatment cycle; and 

terminating the flow of process gases to the processing chamber and the application of 
RF power to the electrodes after detecting the end of the plasma treatment cycle. 

3 1 . (Withdrawn) The method of operating a plasma treatment system of claim 30 further 
comprising the steps of monitoring pressure within the processing chamber at least between the 
upper and lower pressure limits and controlling the flow of process gases into the processing 
chamber based on the monitored pressure. 

32. (Withdrawn) The method of operating a plasma treatment system of claim 30 wherein the 
upper pressure limit equals a normally used processing pressure value plus an incremental offset 
pressure value. 

33. (Withdrawn) The method of operating a plasma treatment system of claim 32 wherein the 
lower pressure limit equals the normally used processing pressure value minus the increment 
offset pressure value. 

34. (Withdrawn) The method of operating a plasma treatment system of claim 33 further 
comprising increasing pressure in the processing chamber after detecting the end of the plasma 
treatment cycle. 
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35. (Withdrawn) A method of operating a plasma treatment system comprising: 
transferring a workpiece to be processed into a processing chamber; 
operating a vacuum system to decrease pressure within the processing chamber to a first 

partial vacuum; 

operating a mass flow controller to initiate a flow of process gases into the processing 
chamber; 

operating in response to the first partial vacuum in the chamber an RF generator to apply 
RF power of a lesser, first power level to electrodes within the processing chamber to create a 
gas plasma, thereby initiating a plasma treatment cycle; 

operating a tuning network to match an impedance of an RF system including the RF 
generator and the electrodes to a desired impedance with the electrodes being supplied the first 
power level; 

operating the RF generator to increase RF power to the electrodes to a greater, second 
power level; 

operating the tuning network to match the impedance of the RF system to the desired 
impedance with the electrodes being supplied with the second power level; 

operating the RF generator to maintain the RF power at the greater, second power level; 

operating the vacuum system and the mass flow controller to decrease pressure within the 
processing chamber to a second partial vacuum; 

continuously operating the tuning network to match the impedance of the RF system to 
the desired impedance while maintaining the RF power to the electrodes at the greater, second 
power level; 
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detecting an end of the plasma treatment cycle; 

operating the mass flow controller to terminate the flow of process gases to the 
processing chamber after detecting the end of the plasma treatment cycle; 

operating the RF generator to terminate the application of RF power to the electrodes 
after detecting the end of the plasma treatment cycle; and 

increasing pressure within the processing chamber to approximately atmospheric 

pressure. 

36. (Withdrawn) The method of operating a plasma treatment system of claim 35 further 
comprising operating the RF generator to increase the RF power to the electrodes at the highest 
rate permitting an operation of the tuning network to continuously match the impedance of the 
RF system to the desired impedance. 

37. (Withdrawn) The method of operating a plasma treatment system of claim 36 farther 
comprising monitoring pressure within the processing chamber between upper and lower 
pressure limits* 

38. (Withdrawn) The method of operating a plasma treatment system of claim 3 7 further 
comprising operating the vacuum system to decrease the pressure in the processing chamber to 
the second partial vacuum substantially simultaneously with detecting the end of the plasma 
treatment cycle. 
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39. (Withdrawn) The method of operating a plasma treatment system of claim 38 further 
comprising operating the RF generator to decrease RF power to the electrodes from the greater, 
second magnitude to the lesser, first magnitude after detecting the end of the plasma treatment 
cycle. 

40. (Withdrawn) The method of operating a plasma treatment system of claim 39 further 
comprising operating the tuning network to continuously match the impedance of the RF system 
to the desired impedance while decreasing the RF power to the electrodes. 

41 . (Withdrawn) The method of operating a plasma treatment system of claim 40 further 
comprising providing a delay period operating the tuning network to continuously match the 
impedance of the RF system to the desired impedance while decreasing the RF power to the 
electrodes. 

42. (Withdrawn) The method of operating a plasma treatment system of claim 35 further 
comprising opening a bleed valve to increase pressure within the processing chamber to 
substantially atmospheric pressure. 

43. (Withdrawn) The method of operating a plasma treatment system of claim 35 further 
comprising providing a delay period between operating the RF generator to apply RF power of 
the first magnitude and operating the tuning network to match an impedance of an RF system to 
a desired impedance with the electrodes being supplied the first magnitude of RF power. 
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44. (New) The apparatus of claim 1 wherein said chamber includes a wall, and further 
comprising: 

an electrical feedthrough extending through said wall of said chamber and electrically 
coupled with said powered electrode. 

45. (New) The apparatus of claim 44 wherein said electrical feedthrough extends through said 
vacuum distribution baffle. 
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